LIST OF TABLES

INTRODUCTION
When bonding fixed orthodontic appliances to teeth orthodontists have the choice of bonding indirectly or directly. Indirect bonding involves positioning the brackets on models of the teeth and then transferring the brackets to the patient's mouth to be bonded. This allows for determining the position of the bracket in the lab away from oral sources of contamination. It also allows for the evaluation of bracket position without the use of a mirror and from view points that would be difficult or impossible if positioning brackets directly in the mouth. Once the bracket position is satisfactory a transfer tray is fabricated and the brackets can then be transferred to the patient's mouth with all of the brackets maintaining the chosen position. Conversely direct bonding involves positioning the brackets in the mouth and then bonding the bracket in place. This allows more time for the adhesive system used to bond the bracket to become contaminated. Also, due to confined environment on the mouth often times in is difficult to fully visualize the bracket position.
A large factor in initial and long term bond failure is contamination of the bonding site by saliva, blood, and or water. This contamination can occur after etching or after the placement of the primer/bonding agent. In the light cured indirect bonding method being studied brackets are placed in the mouth in White spot lesions are precursors to dental cavities and also present an aesthetic blemish on the tooth that is permanent.
By determining if certain indirect bonding methods provide for decreased bond failure procedures could be selected that would reduce overall orthodontic treatment time. This would decrease the risk of root resorption and white spot lesions.
This study compared the bond failure of two indirect bonding methods to evaluate their effectiveness at creating clinically sufficient bonds. The aims of this study were to show if one bonding method had fewer initial and long term bond failures. The bonding methods evaluated were a light cured method that used a clear vacuum formed transfer tray and a chemically cured method that used putty transfer tray. The data were compiled from the patient records of The University of Louisville Graduate Orthodontic Clinic.
Literature Review
Bonding orthodontic attachments directly to teeth was first described by Newman in 1964 . At that time the more common method of attaching appliances to teeth was to first fit metal bands around each tooth, then brackets were welded to the bands and the bands cemented to the teeth. According to Newman the direct placement method could "greatly simplify treatment and substantially reduce cost." These early attempts of bonding attachments directly to teeth surveyed a wide variety of adhesives and bracket base designs. Newman and others (Retief, 1970) experimented with many different adhesives including:
nylon, acetal, acrylic, styrene acrylonitirle, polycarbonate and epoxy. Newman advocated the use of acrylic due to its flexibility, apparent penetration into etched enamel, and its oral tissue compatibility. With time though, the most widely used adhesives would be derived from the work of Bowmen (1962) and his development of BisGMA as an adhesive for teeth.
In 1972 Silverman introduced a method where the orthodontic attachments were first positioned on a dental cast of the patient's teeth in the lab versus placing the attachments directly to the teeth in the mouth. The brackets and there position relative to the teeth were then captured in a transfer tray. This transfer tray was then used to bond the attachments to the patient's teeth.
Silverman original termed this technique a "universal direct bonding system" (Silverman, 1972) . This system would later be termed the indirect method. It is interesting to note that the concept and execution of the indirect bonding method has not changed much since it was first introduced. These studies showed failure rates across the different methods of With these more recent studies it has been shown that many of the arguments for indirect bonding such as more accuracy, shorter treatment time and less bond failure have proven false. In the end it is simply the clinicians preference that dictates the use of direct or indirect. 
Significance
Purpose
The purpose of this study is to retrospectively examine the initial and long term bond failure rates of two orthodontic indirect bonding methods.
Hypothesis
This study hypothesizes that the two orthodontic indirect bonding methods have different initial and long term bond failure rates.
CHAPTER II
METHODS AND MATERIALS
Sample
The institutional review board of the University of Louisville reviewed and approved the study before chart review began. The IRS tracking number is 11.0021, the approval date was 1/25/2011 and the expiration date is 1/24/2012.
Any traceable patient identifiers were removed from the recorded data before data analysis. 
Methods and Materials
Orthodontic brackets adhere to teeth with dental composite resins.
This can be done directly in the mouth or indirectly in a lab and then transferred to the mouth. In the indirect setup brackets with composite are positioned on patient models and the composite is cured. A transfer tray is then made to transfer the brackets from the models to the patient's mouth. In the mouth the bracket and composite assembly are adhered to the teeth using either a chemically polymerized dental adhesive or a light polymerized dental adhesive.
This study will review patient dental records from the past 1. The first area where the two methods vary is in the type of transfer tray that is fabricated. In the light cured method two clear trays are vacuum formed over the dental models and brackets. In the chemically cured method PVS putty is used and hand formed onto the dental models and brackets. The second area of difference is the manner in which the separating medium is removed from the back of the custom resin pad. In the light cured method the separating medium is removed by micro air abrasion with 50 micron alumina. In the chemically cured method the separating medium is removed with a scaler or other sharp instrument. The third difference is the bonding system used to adhere the brackets to the teeth. In the light cured method the bonding system uses Proseal on the teeth followed by Assure with Flowtain placed on the back of the custom resin pad. These three chemicals are all polymerized through light activated free radical polymerization. In the chemically cured method the tooth and the back of the custom resin pad is coated with Maximum Cure sealant. This is a part A and part 8 chemically cured sealant and bonds the bracket to the tooth. Table 1 outlines in numbered steps two methods. Where the methods vary the step number is followed by either an L for light cured method or a C for chemical cured method. Table 2 contains information on the materials used in the different methods.
Table 1. Comparison of the steps for two orthodontic indirect bonding methods
Place brackets with resin paste in desired position and remove excess is creates a custom resin ad ada to the tooth 8. 
Inclusion/Exclusion Criteria
For inclusion into the study the patient needed to have been bonded with orthodontic brackets at the University of Louisville Graduate Orthodontic Clinic during the stated time frame. It must have been noted in the patient record that they were bonded using one of the two indirect bonding methods outlined below.
Differences in brackets and bonding materials were eliminated by assuring that 
Statistical Analysis
Descriptive statistics of the sample data can be found in 
CHAPTER III
RESULTS
The frequency of initial bond failure for the putty/chemical cure method was 1 failed bonding in 135 attempts and for the clear/light cure method it was 4 failed bondings in 56 attempts. Table 5 details the bond failure sites for both initial bond failure and 6 month bond survival. bond method was used and the likelihood of a initial bond failure. 
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